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Date of mailing (day/month/year) 

25 Seotember 2000 (25.09.00) 
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IMPORTANT NOTIFICATION 

International application No. 
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International filing date (day/month/year) 
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1. The following indications appeared on record concerning: 

X the applicant X the inventor Q the agent Q the com mo 

n representative 

Name and Address 

MARSH, Peter, Gordon 
33 Hopwood Avenue 
Hopwood 

Hey wood OL10 2AX 
United Kingdom 

State of Nationality 
GB 

GB 

Telephone No. 

Facsimile No. 

Teleprinter No. 
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| | the person X the name Q the address Q the nationality [_ 

oncerning: 
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Name and Address 
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33 Hopwood Avenue 
Hopwood 

Heywood OL10 2AX 
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State of Nationality 
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State of Residence 
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[X] the receiving Office Q the designated Offices concerned 
| | the International Searching Authority [x] the elected Offices concerned 
[~X] the International Preliminary Examining Authority other: 

The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 

Authorized officer 
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Jean-Marie McAdams' 

Telephone No.: (41-22) 338.83.38 
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Office 
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Washington, D.C.20231 
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16 March 2000(16.03.00) 


International application No. 
PCT/GB99/02141 
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DE/J088190PWO 

International filing date (day/month/year) 
05 July 1999 (05.07.99) 

Priority date (day/month/year) 

03 July 1998 (03.07.98) 

Applicant 

MARSH, Peter, Gordon 


1 . The designated Office is hereby notified of its election made: 


X I in the demand filed with the International Preliminary Examining Authority on: 

02 February 2000 (02.02.00) 


| | in a notice effecting later election filed with the International Bureau on: 


2. The election 

was not 


E 
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made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 
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The International Bureau of WIPO 
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(57) Abstract 
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accommodation or offices etc. 
electricity, waste disposal and 
services. Each or the cabin riodules 
gram met (26) that extends between 


- a service comdor (2) to which are connected separate cabin modules (!) thai form 

The service module contains apparatus for the supply and distribution of mains services such as water 
i^conditioning to the building modules. The modules are connected to the corridor and lo said mains supply 
" -s Is free-standing, pre-fltted for its intended use. Adjacent modules are interconnected by a flexible 
aligned apertures in each module. 
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XT documenl referring (o an o}al disclosure, use, exhibition or 
other means 

*P* document published prior jb lha International filing data but 


lator t*an mo prtarty dat 


Data of the actual completion 1 1 the international eaaroh 
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NO. 066 P. 35/51 


(PCT 


cr»m «hp INTERNATIONAL BUREAU 


PCT 

NOTIFICATION OF THE RECORDING 
OF lA CHANGE 


ite 92bls.1 and 


Administrative Instructions, Section 422) 


Date of mailing (day/mo* 
26 September 


Applloanfsorogenfj 
DE/JO8819O0WQ 


international application No. 
PCT/GB99/0214li 


/ear) 

1(25,09.00) 


To: 


EVERY, David, Aidafh 
Marks & Clerk 
Sussex House 
83-85 Mosley Street 
Manchester M2 3LG 
ROYAUME-UNI 


8 f^ T ?000 


4 ( 


J 


IMPORTANT NOTIFICATION 


International filing date (day/month/year) 
05 July 1999 (05.07,99) 


1. The following indioati^i 
|"X] the applicant 


na a pp oared on record concerning; . 

|*X| the inventor Q the agent 


Q the common representative 


Name and Address 

MARSH, Peter, G< 
33 Hopwood Ave! 
Hopwood 
Heywood OLIO 
United Kingdom 


rdon 
ue 


2)\X 


State of National 
GB 


State of 
GB 


Telephone No. 
Facsimile fJo. 


Teleprinter No. 


2. The International Bui 
| 1 the person 


irfeau hereby notifies the applicant that the following change has been recorded concerning: 

>fj the name Q the address Q the nationality Q the residence 


Name and Address 


OELA.MARCHE, 
33 Hopwood Avdhue 
Hopwood 

Heywood OLlOSkX 
United Kingdom 


Peter William 


State of Nationality 

GB 

telephone No. 


State of Residence 
GB 


Facsimile No7 


Teleprinter No. 


3, Further observation! 


If necessary: 


4 A copy of this notification has been sent to: 
"x| the receiving Office 

| the International Searching Authority a 
"X| the Internationa! Preliminary Examining Authority 


| the designated Offices concerned 
~X] the elected Offices concerned 
| other: 



ial Bureau of WPO 
des Cntombettes 
20* Switzerland 


.14.36' 


Authorized officer 

Jean-Marie McAdams 
Telephone No.; (41-22)338,63.38 


<3y 


003544382 


ss-"i 
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PCT 


NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 


Date of mailing 

(day/month/year) 1 2.10.2000 


Applicant's or agent's file reft fence 
DE/J088190PWOV 


IMPORTANT NOTIFICATION 


International application No. 
PCT/GB99/02141 


International filing data (day/monfttfyeer) 
05/07/1999 


Priority date (day/monrh/y&or) 
03/07/1998 


Applicant 
MARSH, Peter. Gordoh 


1. The applicant is hej 'i 
international prelim 


eby notified that this International Preliminary Examining Authority transmits herewith the 
nary examination report and its annexes, if any, established on the international application. 


2. A copy of the repoit and its annexes, if any. is being transmitted to the International Bureau for communication 
to all the elected Oilices. 


3. Where required by 


any of the elected Offices, the International Bureau will prepare an English translation of the 


report (but not of any annexes) and will transmit such translation to those Offices. 


4. REMINDER 

The applicant mus' 
translations and 
39(1)) (see also 


enter the national phase before each elected Office by performing certain acts (filing 
paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
? reminder sent by the International Bureau with Form PCT/IB/301). 


thfe 


Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details |)n the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Quide. 


Naroo and mailing address! of the IPEA/ 
Pat<#tQffica 


European 
0-8O298 Munii 
Tel. +48 89 23! 
Fa*; +49 89 


0 Tx. 623656 epmU d 
9 - 4485 


Form PCT/IPEA/416 (July ' 992) 


Authorized officer 
Beuschel. H 

Tel.*49 89 2399-2971 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 


Applicants or egsnfs die reference 
DE/J0S8190PWO 


International application No. 
PCT/GB99/02141 


Applicant 
MARSH, Peter. Gordofh 


Mftra<S & CLERK M/C 0161 236 5846 


NO. 066 


P. 37/51 


See Notification of Transmittal of International 
FOR FURTHER ACTION preliminary examination Report (Form PCT/iPEA/416) 


International filing date (day/month/year) 
05/07/1999 


Priority date (day/mpntoyear) 
03/07/1998 


international Patent Classified (IPC) or national classification and IPC 
E04B1/348 


1 . This international prellmin; 
and is transmitted to 


lary examination report has been prepared by this International Preliminary Examining Authority 
the applicant according to Article 36. 


Z, This REPORT con&ifjts of a total of 8 shests, including this cover sheet. 

B This report is alio accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
bean amended Isnd are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rula 70.16 and Section 607 of ths Administrative Instructions under the PCT). 

These annexes consist of a total of 7 sheets. 


This report contains 
I 


IS Basis oj 

II □ Priority 

III □ Non-esiablishment of opinion with regard to novelty, inventive step and industrial applicability 

IV Bl Lack of i unity of invention 

V B Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 

citations and explanations su porting such statement 

VI □ Certain! documents cited 


VII 
VIII 


SI Certain! delects in the International application 


3 Certain! 


Indications relating to the following items: 
the report 


observations on the international application 


Date of submission of the demand 


02/02/2000 


Date of completion of this report 


12.10.2000 


Name and mailing address 
preliminary examining authority: 
;v European Pa{»nt 
0))) 0-80298 Mui 
Tel. +49 89 
Fax: +49 89 


of the international 

r- 

Off fee 

ch 

i99 - 0 Tx: 523656 epmu d 
199 • 4465 


Form PCT/IPE A/409 (cover 


■rll 


Authorized officer 

Rosborough, J 

Telephone No. +49 89 2399 281 8 



heel) (January 1994) 
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NO. 066 P. 38/51 


INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 


International application No. PCT/GB99/02141 


I. Basis of the report 

1 . This report has been prawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as ^originally filed" and are not annexed to 
the report since they do not contain amendments): 


Description, pages; 

4-14 

1-3 

Claims, No.: 
1-21 

Drawings, sheets: 
1/9-9/9 


2. The amendments have resulted in the cancellation of: 


□ the description. 
(3 the claims. 

□ the drawings, 

3. □ This report has 
considered to gi 


as originally filed 
as received on 

as received on 

as originally filed 


18/07/2000 with letter of 


18/07/2000 with letter of 


13/07/2000 


13/07/2000 


pages: 

Nos.: 

sheets: 


22-25 


£|>een established as if (some of) the amendments had not been made, since they have been 
beyond the disclosure as filed (Rule 70.2(c)): 


4. Additional observations, if necessary: 
see separate sjieet 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the elf ims, 

□ paid additional Uses. 


Porro PCT/lPEA/409 (Boxes I- Vl 1 1 /Sheet 1 ) (January 1894) 
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NO. 066 P. 39/51 


INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 


Internationa! application No. PCT/GB99/02H1 


□ paid additional fdes under protest 


□ neither restricted 


2. B This Authority foUnd that the requirement of unity of Invention is not complied and chose, according to Rule 

68.1 . not to invito the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

S not complied witlh for the following reasons; 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report; 

B all parts. 

□ the parts relating to claims Nos. . 


nor paid additional fees. 


under Article 35(2) with regard to novelty, inventive step or industrial 
citations and explanations supporting such statement 


Yes: Claims 1-21 
No: Claims 


Yes: 
No: 

Yes; 
No: 


Claims 1-21 
Claims 

Claims 1-21 
Claims 


V. Reasoned statement 
applicability; 

1. Statement 
Novelty (N) 

inventive step (IS) 

Industrial applicability (IA) 

2. Citations and explanations 
see separate shee't 


VII. Certain defects in the international application 

The following defects if i the form or contents of the international application have been noted: 
see separate sheejt 


Form PCT/lPEA/409 (Boxes l-VII 


Sheet 2) (January 1994) 
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NO. 066 P. 40/51 


INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 


International application No. PCT/GB99/021 41 


VIII. Certain observations on the International application 


The following observations 
claims are fully supports^ 

see separate sheet 


on the clarity of the claims, description, and drawings or on the question whether the 
by the description, are made; 
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INTERNATIONAL! PRELIMINARY International application No. PCT/GB99/021 41 
EXAMINATION REPORT - SEPARATE SHEET 


Re Item IV 

Lack of unity of intention 


df 


Unity of invention 
following groups 
or more of the satffte 
13.2 PCT is not 
The separate inventions 


(Rule 13.1 PCT) does not exist between the subject-matter of the 
independent claims because a technical relationship involving one 
or corresponding special technical features in the sense of Rule 
ptesent. 

and their respective special technical feature(s) are as follows; 


Invention A): Claims 1 and 14 


Invention B): Claim 16 


Re Item V 

Reasoned statement 
industrial applicability: 


Special technical features - the service module 
defining a plurality of connection nodes and being 
in the form of / furnished such that it Is in the form 
of a corridor walkway linking the building modules- 
Apparatus for connecting building modules 
Special technical features - a flexible resilient 
insert inserted in an aperture in one building 
module, said insert being attached to an adjacent 
module and supported on a fixing element that is 
secured to said adjacent building module. 


under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
; citations and explanations supporting such statement 


Reference is maide to the following documents: 


D1: US-A-3 t 745!,666 
D2: DE-A-32 2$742 
D3: GB-A-1 493)802. 


Form PCT/Separate Sheet/409 (sheet 1) (EPO-April 1997) 
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INTERNATIONAL] 


EXAMINATION REPORT - SEPARATE SHEET 


5.1 Independent 


Document 01, 
discloses: 

- a modular buildihg 
plurality of connection 
separate building 

- the service mocflule 
mains service to 

- each building mibdule 
lines 5-10, and fig 
supply of at least 


wnich is considered to represent the most relevant state of the art, 


from which the 
- the service 


sdibject-matter of claim 1 differs in that; 
moqule is in the form of a corridor walkway linking the building modules. 


The subject-matter of claim 1 is therefore novel (Article 33(2) PCT). 


The problem to 
to provide a 


The solution to 
considered as 
construction of 
and figs.), and 
corridor walkway 


Document D2 
a room 

in the form of a 
Moreover D2 
for the connection 


PRELIMINARY 


Internationa! application No. PCT/GB99/02H1 


Claim 1. 


structure comprising a service module (fig.1, (17)) defining a 
nodes (fig.5, (124-127, 134) or fig. 1 (133,150)) for connection to 
modules (fig.1, (18-20), 

containing apparatus for the supply and distribution of at least one 
he building modules, 

being free-standing, pre-fitted for its intended use (column 3, 
1 1 ) and connected to one of said connection nodes and to said 
one mains service. 


tie solved by the present invention may therefore be regarded as: 
corr dor for the building structure of D1. 


th 


is problem proposed in claim 1 of the present application is 
involving an inventive step (Article 33(3) PCT), as D1 teaches the 

e service module to be as compact as possible (column 1 , lines 58-62 
provides no indication to extend said module so that it provides a 
linking the building modules. 


discloses (cf. fig. 1 and figs. 4 and 5, (61)) a service module in the form of 
particularly a bathroom. It provides no indication to provide said service module 
(porridor walkway. 

not disclose either separate building modules or connection nodes 
of the service module to said building modules. 
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5.2 Independen 


Independent claim 
structure. Forth© 
conforms to the 


5.3 Independent Claim 16 


Claim 14. 


14 is directed to a method for constructing a modular building 
reasons provides under item 5.1, the subject-matter of claim 14 also 
requirements of Articles 33(2) and (3) PCT. 


wliich 


Document D3, 
discloses an apparatus 
Neither D3, nor 
provides an 
The subject-m 
and (3) PCT. 


Is considered to represent the most relevant state of the art, 

for connecting adjacent building modules, 
of the remaining available prior art documents either discloses or 
indidation for the remaining features of claim 16. 

of claim 1 therefore conforms to the requirements of Articles 33(2) 


latter 


5.4 Dependent! 


Claims 2-13; 15 
such also meet 


the 


Re Item VII 

Certain defects 


orm. 


eiot 


7.1 Two-Part 
The claims are 
the present casf 
the prior art (document 
the remaining features 


7.2 ReferencqSigns 
The features of 
(Rule 6.2(b) Pzh) 


Form PCT/Sepwete Sh^l/409 (: 


Claims 2-13; 15; and 17-21. 

and 17-21 are dependent on claims 1; 14; and 16 respectively, and as 
requirements of the PCT with respect to novelty and inventive step. 


n the international application 


in the two-part form in accordance with Rule 6.3(b) PCT, which in 
would be appropriate, with those features known in combination from 
D1) being placed in a preamble (Rule 6.3(b)(1) PCT) and with 
being included in a characterising part (Rule 6.3(b)(ii) PCT). 


he claims are not provided with reference signs placed in parentheses 
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Certain observations on the international application 
8.1 Description. 

According to the (equipments of Rule 1 1 .1 3(l) reference signs not appearing in the 
description shall (tot appear in the drawings, and vice versa. This requirement is not 
met in view of th€ reference signs (26) and (27), referred to on page 6, line H and the 
reference to a "cdillar" on page 7, lines 9 and 10. 
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MODULAR BUILDINGS 

present invention relates to modular buildings and more particularly to 


their structure, the method of their construction and interconnection. 

It is well known to provide for portable modular building in circumstances 
where accommodation is needed in an emergency or on a temporary basis. Such 
buildings have to be rapidly and easily assembled to meet demand for emergency 
habitable slructures in times, for example, of natural or other disasters. In addition 
such buildings are often required in remote locations by workers employed in the 
construction industry where temporary accommodation is needed during the term of 
the construction project. 

There is a need for an all-purpose modular building system that can be 
exploited \y both the residential and commercial construction sectors of industry. To 
date, portable and prefabricated buildings designs have not proved suitable for 
applicatioij in both sectors. Modular buildings have the advantages that they are easy 
and quick |o erect, dismantle or relocate, are readily transportable, and flexible in that 
they are rebonfigurable to meet changing requirements in size or needs. Unfortunately 
existing designs of such buildings are generally of a temporary nature and are not 
suited to Ung-term or permanent applications. 

Existing modular buildings suffer from several disadvantages including: 
racking wnich causes wear and tear to the structure of the building and often leads to 
leaks, creaks and structural damage; condensation; inadequate interior temperature 
control; ineffective noise insulation; and an excessive ingress of dirt and dust 
(particularly in environments such as construction sites). 

USI-A-3742666 describes a modular building construction in which a pre- 
fabricated module for utility supply systems such modules can be delivered in a pre- 
fitted static to the construction site and assembled with limited effort and time. The 
module tys side wall openings by which it may be attached to building modules. 

It lis an object of the present invention to obviate or mitigate the aforesaid 
disadvantages and to provide far a modular building construction that has improved 
life expectancy so that it meets the requirements of more permanent structures whilst 
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hereinafter to 
an office, i. 
of a 


maintaining the benefits of its modular nature. The term "building module" is used 
refer to an inhabitable building block that can be used as living quarters, 
conference room, a lavatory or washroom or another room that forms part 
larger i building structure, 

According to a first aspect of the present invention there is provided a modular 
comprising a service module defining a plurality of connection 
connection to separate building modules, the service module containing 
the supply and distribution of at least one mains seivice to the building 
building module being free-standing, pre-fmed for its intended use and 
one of said connection nodes and to said supply of at least one mains 
:ein the service module is in the form of a corridor walkway linking the 


tor 


0achl 


where 


modules. 


building < 
nodes for 
apparatus 
modules, 
connected ijto 
service, 
building 
Th£ 

arrangement 
modules 
demand 
further mains 
also a simple 
module 
no 


;cin< 
Ifoi: 


> foundations 
. Th< 1 
which the 
dedicated 

Th* 
shortened 
module 
service 

waste disposal 
to a lavatqry 
tanks of 


may 

s ma/ 


• 


• ■ 


t * ft » 
• • • 

• • • • 


modular structure of the present invention provides for a very flexible 
in that once the service module has been installed on site the building 
then be connected thereto in the desired number and fashion. If there is a 
more building modules these can be simply added without the need to lay 
service supplies. Similarly, removal of a particular building module is 
operation. As the mains service supply is contained within the service 
need for preliminary ground excavation is eliminated. Moreover Utile or 
are required. 

corridor may conveniently be provided with floor and ceiling cavities in 
mains service supplies are routed. Preferably one building module is a 
^Iant room that feeds the mains supply service to the service module. 

service module is preferably sectional so that it can be extended or 
to provide more or less connection nodes as required. More than one service 
be provided and they may extend in transverse directions. The mains 
be electricity, waste disposal, air conditioning, water etc. In the case of 
, each service module is provided with a holding tank and is connected 
□r wash area of an adjacent building module. Preferably the holding 
adfiacent sections of a service module'are connected by a suction waste pipe. 
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The arrang emcnt eliminates the need for gravity operated waste disposal. In the case 
of air cond itioning each service module is preferably fitted with a heat exchanger and has 
an external pump for evacuation of warm air. Each building module also has its own heat 
exchanger' that is connected to the pump and heat exchanger of the adjacent service 
module. 

Preferably each adjoining pair of building modules or service modules have 
apparatus Sbr connecting adjacent modules, the apparatus comprising a housing defining 
apertures Uzx extend into the structure of each module and a flexible resilient insert that 
is received in each aperture and bridges the two modules, the insert being supported on a 
fixing element that is secured to each of the modules. 

Ac cording to a second aspect of the present invention there is provided a method 
for const! acting a modular building structure, the method comprising the steps of: 
preparing a site on which the building structure is to be located; installing a service 
module oil the prepared site, the service module defining a plurality of connection nodes 
for connection to separate building modules; installing at least one mains supply service 
to the service module; connecting at least one pre-constructed building module to a 
connection i node and connecting the building module to the mains supply service of the 
service module; and furnishing the service module such that it is in the form of a corridor 
walkway ! inking the building modules. 

According to a third aspect of the present invention there is provided an apparatus 
for conne:ting adjacent building modules, the apparatus comprising a housing defining 
an aperture that extends into the structure of at least one building module and a flexible 
resilient insert attached to adjacent module, the insert being that is received in the 
aperture had supported on a fixing element that is secured to said adjacent building 
module. 


inside of 


a floor Qi 


The housing preferably further comprises an access chamber that is open to the 
the building module so as to facilitate insertion of the fixing element and 
flexible ijisert. 

Preferably the apparatus for connecting adjacent building modules is disposed in 
1 ceiling cavity of the building module. 

Specific embodiments of the present inventions will now be described, by way of 
example Dnly, with reference to the accompanying drawings in which: 
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1 . A modular building structure comprising a service module defining a plurality 
of connection nodes for connection to separate building modules, the service module 
containing! apparatus for the supply and distribution of at least one mains service to 
the building modules, each building module being free-standing, pre-fitted for its 
intended use and connected to one of said connection nodes and to said supply of at 
least one (nains service, wherein the service module is in the form of a corridor 
walkway linking the building modules. 

J nodular building structure according to claim 1, wherein each module is an 
opeii-endeijd box configuration. 


3. A 
module 


modular building structure according 10 claims 1 or 2, wherein the service 
Ms floor and ceiling cavities in which the mains service supplies are routed. 


4. 

one building 
tile service module. 


5. A 
service module 
less connection 


6. A 
is provided 


modular building structure according to any one of claims 1 to 3 t wherein 
module is a dedicated plant room that feeds the mains supply service to 


modular building structure according to any preceding claim, wherein the 
is sectional so that it can be extended or shortened to provide more or 
nodes as required. 


modular building structure according to any preceding claim wherein there 
a plurality of service modules, some modules being disposed in a direction 
transverse^ to others. 
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7. A (nodular building structure according to claim 6, wherein the m a i ns service 
is for wastje disposal and each service module is provided with a holding tank that is 
connected|to a lavatory or wash area of an adjacent building module, 

8. A Inodular building structure according to claim 7, wherein holding tanks of 
adjacent service modules are connected by a suction waste pipe. 

9. A modular building structure according to any preceding claim, wherein the 
mains service supply is air conditioning and each service module is fitted with a heat 
exchange!: and has an external pump for evacuation of warm air. 

10. A modular building structure according to claim 9 S wherein each building 
module *Jso has its own heat exchanger that is connected to the pump and heat 
exchanger of an adjacent service module. 

11. 4 modular building structure according to any preceding claim, wherein each 
adjoining pair of building modules or service modules has apparatus for connecting 
adjacent) modules, the apparatus comprising a housing defining apertures that extend 
into the structure of each module and a flexible resilient insert that is snugly received 
in each aperture and bridges the two modules, the insert being supported on a fixing 
element|£hat is secured to each of the modules. 

12. A modular building structure according to any preceding claim, comprising 
multiply storeys, vertically adjacent modules being connected by a connecting 
member comprising a resilient flexible insert attached to one module and received in 
an aperture of the vertically adjacent module. 

13. [\ modular building structure according to any preceding claim, wherein the 
modules are connected to a foundation of foamed mineral in-fiil. 
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14. A (method for constructing a modular building structure, the method 
comprising the steps of: preparing a site on which the building structure is to be 
located; inj stalling a service module on the prepared site, the service module defining a 
plurality oSi" connection nodes for connection to separate building modules; installing 
at least onj; mains supply service to the service module; connecting at least one pre- 
construcfce!! building module to a connection node and connecting the building module 
to the mai| is supply service of the service module; and furnishing the service module 
such that i: is in the form of a corridor walkway linking the building modules. 

15. A method according to claim 14, comprising further steps of filling a clearance 
between the module and ground with a foundation of foamed mineral in-fill. 

16. Apparatus for connecting adjacent building modules, the apparatus comprising 
a housing! defining an aperture that extends into the structure of at least one building 
module aid a flexible resilient insert attached to adjacent module, the insert being 
received in the aperture and supported on a fixing element that is secured to said 
adjacent building module. 


17. 

has an 

two building 


18, 

one of thb 


19. 

an acce 
insertion 


Apparatus according to claim 16, wherein each horizontally adjacent module 
aperture, the flexible resilient insert is received in each aperture and bridges the 
modules. 


Apparatus 


according to claim 16, wherein the modules are vertically adjacent, 
modules having projecting therefrom said resilient flexible insert and the 
other having said aperture. 


Apparatus according to claims 1 7 or 1 8, wherein the housing further comprises 
si chamber that is open to the inside of the building module so as to facilitate 
hf the fixing element and flexible insert. 
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20. Apparatus according to claim any one of claims 16 to 19, wherein the 
apparatus Ifor connecting adjacent building modules is disposed in a floor or ceiling 
cavity of t le building module. 

21. Apparatus according to any one of claims 16 to 20, wherein the insert is a 
grommet. 
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Figure 1 is a perspective view of a modular building structure of the present 
invention cons tructed from a plurality of interconnected modules with certain panels 
removed for c\ arity; 

Figure 2 is a sectioned side view of the intersection of two modules showing 
connecting points and a fixing assembly; 

Figure 3 is a side view of a grommet of the fixing assembly shown in figure 2; 

Figure 4 is a side view of a grommet housing of the connecting point shown in 
figure 2; 

Figure 4a is a diagrammatic representation of a grommet for vertical 
connection of two building modules; 

Figure 4b is a diagrammatic representation of a lifting hook; 

Figure 5 is a perspective view of a corridor of the modular building, the 


corridor beim 
Figurt 


with the present invention; 

Figure 7 is an end view of a furbished corridor module with end walls 
removed for c larity; 

Figure 8 is a schematic representation of an embodiment of a modular building 
of the preseni! invention, showing a sewage system: 

Figure 9 is a schematic representation of an embodiment of a modular building 
of the present invention showing an air conditioning system; 

Figure 10 shows a diagrammatic layout of a modular office block building; 


and 


Figur$ 


shown partially cut-away and connected to a building module ; 

6 is a perspective view of a two storey modular building in accordance 


shows a diagrammatic layout of a modular building forming a 
factory with offices. 

Referring now to the drawings, figure 1 shows an exemplary modular building 
structure comprising a plurality of cabin modules 1 interconnected by corridors 2. The 
cabin modules 1 are designed to be furnished and used as, for example, offices or 
living quarters whereas the corridors 2 form passageways that, in addition to 
providing walkways between cabin modules 1, carry and distribute service supply 
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building types 
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have different 
modules 1 are 
exchange so 

The 
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The 
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ca&m modules 1. The building shown has multiple storeys that are 
a stairwell 3 in the foreground, 
purposes of clarity end walls of the cabin modules 1 and all corridor 
shpwn. The only parts of the corridor shown are the floors and ceilings 
on intermediate storeys), 
ding structure is assembled from the cabin modules 1 and corridors 2 
honeycomb principle in which there is no overall super-structure and 
strength of the structure is shared by each module both laterally and 
should one module fail the load is taken up by adjacent modules, It 
the drawing of figure 1 that the cabin modules 1 can be of different 
they are of the same basic construction. The cabin and corridor 
be designed in a range of siandard sizes to allow for different 
and configurations to be assembled from factory produced units. The 
the same basic construction as the cabin modules 1 but are adapted to 
ind sections and different below floor or above ceiling structures. The 
interconnected in a fashion that makes them easy to replace or 
the building can be updated or regenerated at any time. 

structure of the building is ideally suited to office buildings, 
light industrial sites as well as residential buildings. It is not at this 
for buildings of a more significant size such as large factories. 
Indiums and theatres etc. 

pf|escnt invention is concerned with the structure and method of 
the building structure and the manner in which the cabin modules 1 
toiether. 


modular 


bin module 1 comprises a tetragonal box assembly having top, bottom 
4,5,6 and open ends 7. The module 1 may be constructed in a range of 
i. lengths and widths. The tetragonal structure provides strength 
being necessary and without the need for expensive superstructures 
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Each cnbin module 1 is fined with an internal suspended ceiling and floor 8, 9 
so as to define; enclosed cavities 10, 11, The cavities 10, 11 accommodate service 
supplies, venti ation equipment concealed lighting and other ancillary equipment 

EaetTESbin moame 1 na s a phmftty-e fr eonne o t ion- pc^ 
disposed at rejjular intervals at the top and bottom of all four walls 4, 5, 6 and atj 
ends of the cabin. The connection points 20 permit adjacent cabin modj*l€s I to be 
connected together by fixing arrangements 21 (see figure 3) thaj/^re secured from 
inside the floor or ceiling cavities 10, 1 1 and are defined housings 22 (one shown 
in figure 4) disposed in the floor and ceiling cavities 1 1. Each housing 22 has a 
circular accesu chamber 23 that is open to the ipt^rior of the cabin and an elongate 
bore 24 extending radially from the access ictfamber 23 and out through a wall or an 
end frame of the cabin module I, TWtixing arrangement 21, shown in figure 3, 
comprises a pouble-headed fasiejrfng bolt 25 that carries a resilient but flexible 
grommet 26 "q)f elastomeric rp^rerial such as Neoprene or EPDM and two collars 27 


each side of the groi 
aligned elongate 
modules 1 so 
arrangemem 


26, In use the grommet 26 and bolt 25 extend into the ' 
\^ of the connection point housings^^of adjacent cabin 
to connect two cabin modules 1 together. Figure 2shows the fixing 


being used to connect together two cabin modules I side by side. The 
same amfhgeilhent is used to secure cabin modules 1 in vertical array, end-to-end or to 
connect conri<j or modules 2 to cabin modules I, The open access chamber 23 of the 


The 
modules 1 to 
and without 
rest of the 
Moreover, it 
structure. The 
also partial 
may be used 
to the cabin 01 


flexible and resiliem nature of the grommet 26 permits adjacent cabin 
be coupled together without the requirement for their absolute alignment 
fixing arrangement 21 becoming damaged or causing damage to the 
This is essential for rapid construction of the building structure, 
dlows easy reconfiguration, relocation or dismantling of the building 
fixing arrangement 21 provides primarily horizontal fixing strength but 
strength. The same connection point 20 and fixing arrangement 21 
secure ancillary modules such as fire escapes, verandas stairwells etc. 
corridor modules. 


t|ie 


structure. 


vertical : 


to 
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•surface 


fixing 


It will 
each module 
each connection 

When 

vertical 
the upper 

Each 
that engages 
other end ha$ 
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The 
grommet 
cabin module 
then secured 
8 of the cahin 

Figi 
lifting eye 3 1 
moved. 

The 
supported 
structures, 
structure 
for medium 
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snow covered 
For swamp 
polystyrene 
half grommejt 
the modules 
grommet 


be understood that the provision of multiple connection points 20 on 
permits selective use of those points that are appropriately positioned for 
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cabin modules I are stacked on top of each other they are secured in a 
by means of a half grommet fixing arrangement 30 that is fixed to 
of the cabin module 1 or a supporting frame member, 
grommet 30 is moulded, at one end. around a protruding metal screw 30a 
n a threaded aperture 30b in the cabin module or frame member. The 
an axial opening which securely receives a bolt 30c. A collar such as 
dhown in Figure 3 may be disposed on the bolt 30c. 
n}iodules arc lifted and placed on top of one another so that each half 
arrangement 30 is received in an apenure in the bottom wall of the 
1 or supporting frame member above. The half grommet fixings 30 are 
i ii place to an appropriate fixing plaic via the collar under the floor cavity 
module I above by means of the bolt 30c. 

4b illustrates that the half grommet fixing 30 interchangeable with a 
that can be secured to lifting tackle when the cabin modules 1 are to be 


and 


none 


rentiers 


i;abin and corridor modules I. 2 of the building structure may be 
secured against the elements by one of many different foundation 
of which is depicted here. The integral strength of the tetragonal 
it versatile of use with different foundation systems. For example, 
and long term applications metal rings attached to jacking legs of the 
be placed in the ground and filled with concrete. Alternatively for soft or 
ground skids may be secured to the module with half grommet fixings, 
and, inland water and areas prone to flooding floatation rafts such as 
flocks encapsulated in concrete surrounds are secured to the module with 
fixings. In environments where high wind pressure may be a problem 
nay be fitted with spreading bars that are secured to the module with half 
The bars are generally In the form of angle irons submerged just 


connectors. 
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below ground 
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necessary. 
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possible. 
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2. A 
width of the 
divided into 
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Plastic, 
when expanded 

3. Ground 
the bags, and 
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surface, extending outwardly on each side of the module. These 
may be used in conjunction with other foundation structures if 

srrialler building structure complexes the gap between the modules and 
enclosed by boarding and filled with polystyrene. This foundation may be 
in areas liable to flooding and also provides for an aesthetic finish, 
rene is appropriate for light weight and quick response applications 
mineral in-fill may be used for different applications. The type of in- 
of this fill is selected accordingly, 
advantage of such a foundation system is that it can be positioned directly 
grcjund surfaces without the need for the ground surface to be completely 

for grass, or similar vegetation, to be removed, 
construction of such a foundation is effected in the following stages: 

stage is necessary in applications where high wind conditions are 


pressure < 


series 
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ing bars are positioned just below the ground surface, and are 
secured with ground screws or sinkers, etc, vertical grommet fastenings 
hngth) are screwed to the spreading bars at intervals corresponding to 
II connection points, 
of sausage shaped flotation bags (each bag extending as long as the 
iijiodule, and approximately of a third of a meter in diameter, and being 
Separate internal chambers) are laid out across the site so that each 
supported by at least two flotation bags. 

hessian type sackings are laid between the flotation bags such that 
they are sufficiently large to fill the gap between two flotation bags, 
floor modules are then assembled in their designated formation, over 
-ire temporarily supported on blocks, sufficient to allow the horizontal 
fastenings between modules to be loosely engaged, and the extended vertical 
positioned in the leg housing, 


be 


19. DEC. 2000 12:81 


WO 00/01898 


MARKS & CLERK h/C 0161 236 5846 


4. The 
multiple outlet 
assembly 
adjusting the 
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flotation bags are then inflated (using an air pump equipped with a 
manifold and individual pressure gauges) sufficiently to lift the loose 
grattiially off the ground. Approximate levelling is achieved through 
pj assures in the appropriate chambers of the appropriate floatation bags, 
from one end of the assembly to the other, the horizontal grommeis 
into position, until the total assembly is secured into horizontal 


floating assembly can then be finally levelled, and raised or lowered to the 


pl&st 


mi 


the 
the ] 


:fi»:d 


The 

in the 

provides for i 
modules 

Figure 
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expose service 
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ic hessian type sackings, between the flotation bags, are then filled 
polystyrene foam, sufficient to fill cavities between the floatation 
temporary barriers prevent expansion outwards from the sides of the 
expanding foam is applied in equal pressure in each sack (to a pressure 
the floatation bags), 
foam has consolidated, the pressure in the floatation bags is then 
modular assembly settles on to the polystyrene foundation 
fl4atation bags are deflated and pulled clear; after which the hollows that 

with expanding polystyrene foam, 
vertical grommet bolts, securing the modules to the spreader bars, are 
position. 

stories of the building can then be assembled. 
Finally, when the building is complete, the vertical grommets are re-tightened. 


upper : 


ad vantage of this foundation system, over conventional footings, is seen 
difference in the speed and the cost construction. In addition the system, 
mproved insulation and, in view of the filling of the space under the 
improved aesthetic value and security. 

5 shows part of a corridor module 2 connected to a transversely 
module 1. The corridor 2 is represented partially cut-away so as to 
supplies that are carried to each cabin module 1. As mentioned earlier, 
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the structure cf the corridor 2 is the same as that described in relation to the cabin 
modules 1. In ihe ceiling cavity 11 there is an air conditioning plant 40 including 
conduits as shown at 41 and an electrical supply installation 42 and corresponding 
wiring 43. A ( omestic water supply and waste disposal system is carried in the floor 
cavity 10 as indicated at 44. The corridor modules 2 define walkways that extend 
across adjacent corridor modules 2 or between corridor 2 and cabin modules 1, Gaps 
between connected modules are bridged around the walkway area by flexible bellows- 
type walkway couplings 45. 

An example of a two storey modular building structure is shown in Figure 6. 
The structure comprises two vertically stacked central corridor modules 2, each storey 
flanked by six cabin modules 1 (three on each sideV The modules are interconnected 
horizontally by the fixing arrangements shown in Figure 2 and vertically by the half 
grommet fixirfgs of Figure 4a. 

In addition, horizontal grommet fixings extend between the edges of the open 
ends 7 of each module and the side wall of the corridor module 2. 

A full;/ constructed and furbished corridor module is shown in figure 7 with 
the end shown open to expose the ceiling and floor cavities 10. 1 1 . 

An example of a waste disposal system for a building structure of the present 
invention is shown in figure 8. The system is shown in relation to a corridor 
comprising three axially joined corridor modules 2 and six cabin modules I connected 
on each side of the corridor 2. A service module 1 10 containing a suction pump and 
tank III is connected to an end of the corridor 2. Each corridor module 2 has a 
I 12 in its floor cavity. Each tank 1 12 has flexible conduits 1 13 that arc 
a lavatory and wash area 1 14 of each cabin module 1 and adjacent 
12 are interconnected by a suction waste pipe 115. The figure also 
shows the flexible bellows coupling 95 between each corridor module 3 and between 
each cabin 1 and corridor module 2. 

In figu re 9. there is shown an exemplary air conditioning system depicted in 
relation to pait of a building structure comprising a central corridor constructed from 
three axially connected corridor modules 2 and six cabin modules 1, three on each 


holding tank 
connected to 
holding tanks 
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side of the corridor 2. At one end of the corridor 2 there is a service module 120 
containing a central plant 121 that feeds a heat exchanger 122 in the immediately 
adjacent corridar module 2. Further heat exchangers 122 are located in each corridor 
module 2, each heat exchanger 122 being connected to that of the adjacent corridor 
module 2 and t>) further heat exchangers 123 situated in each adjacent cabin module 2. 
An exhaust hent pump 124, connected to the corridor heat exchanger 122, is located 
outside each corridor module 2. Besides the central air conditioning plant the service 
module 121 may also contain central alarm and security control systems, service 
repair and spare equipment, telephone transmission and reception equipment, 
television recejDtion apparatus, a fresh water distribution manifold, and. in the case of 
remotely located building structures, electrical generators. 

Using corridors of this type it is possible to provide accommodation for short 
term applications without the need to provide pathways, foundations or to conduct 
preliminary ground excavation for drains and service supply lines. The investment 
generally mad; in creating such facilities are therefore not lost when relocating the 
building struclure. The arrangement also enables building complexes to be sited on 
sloping or undulating sites without the need for gravity waste disposal. Any noisy 
equipment is conveniently located in the corridors leaving the cabin modules free of 
noise, vibration and clutter. The air conditioning also provides protection from outside 
interference (v/hich is particularly desirable in noisy, dusty environments) as well as 
reducing condensation. 

The siandard cabin or corridor modules may be adapted as necessary 
depending on low they are to be used. For example, the corridor rooves may be made 
in a double-glassed construction to provide a conservatory. Ancillary structures such 
as, for example, fire escapes, balconies, canopies and exterior walkways may be 
connected to i\z modules by the grommet fixing arrangements described above. 

The modular nature of the corridor and cabin modules means that many 
different building layouts are possible. Examples are shown in figures 10 and 1 1. The 


former shows 


cabin modules 131 on one side and four cabin modules 132 on the other side 


a layout an office block having a first corridor 130 with three office 
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designated f<r three smaller offices and a pantry. One end of the first corridor module 
130 meets a transversely extending second corridor module 133 which is connected to 
four cabin modules 134 that are furbished as toilets, a reception area, and a service 
module with (store. 

In figire 1 1 there is shown an example layout for a factory with offices, A 
central comctor 140 comprising two modules interconnects a demonstration and show 
room 141 comprising two side-by-side cabin modules at one end and a workshop area 
142 comprising five side-by-side cabin modules at the other end of the corridor 140, 
Cabin modules 143 of various sizes connect to the corridor on each side and are 
furbished as offices, lavatories, a service modules and a pantry. The workshop area 
142 is connected to three cabin modules defining a delivery area 144. 

Broadly speaking the on-site procedure for constructing a building of this type 
is as follows: 

a) thel service module is delivered to the site and placed in the correct location; 
foundations are laid down with access roads, car parking, boundary 


b) thi 
fences etc.; 

c) the 


foundations and to each other; and 


d) th< 
corridor floor 


cabin modules and corridor modules are delivered and secured 10 the 


mains service supplies are routed from the service module along the 
and ceiling cavities through to the cabin modules and the building is 
tested for occupation. 

The building structures of the present invention differ from previous 
prefabricated- buildings in that they are manufactured in their entirety in modular 
format togelher with completed interiors. The buildings are comparatively 
lightweight, do not have an overall superstructure and require only limited 
foundations. In view of the modular structure the on-site construction is less 
complicated and more rapid that conventional buildings, the range of module sizes 
allows for alllbuildings to be assembled from factory produced units. 

The open-ended tetragonal structure of each module can be fitted with a choice 
of standard end sections that serve to determine the module identity and purpose e.g a 
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compartment module, a corridor module, a container etc. The simple tetragonal cabin 
module is tra* is formed into a number of mutations by mixing a range of standard 
modules with i* range of standard end sections, as above. These modules can then be 
combined together into different formations to produce buildings that are all uniquely 
different 

The iru egrity of individual modules combined into the cumulative strength of 
honeycomb building, is further aided by the foam cushioning foundations and the 
elasticity tolerance in the inter modular fastening. The honeycomb structure in 
comparison to bricks and monar, or iron frame construction, is less prone to collapse. 
If sections of honeycomb buildings are destroyed then the remaining structure can 
provide suffici ent support to maintain the rest of the building in situ. 

One of ihe main advantages is the considerable cost reduction for 
manufacturing; buildings of this kind. A considerable quantity of variable applications 
can be constructed from comparatively few basic building blocks. The system 
provides factory finished interiors and internal services which are generally of a 
higher quality and cheaper to produce than those constructed on-site. The speed and 
simplicity with which the honeycomb structure building can be erected dramatically 
reduces the construction time and costs. In addition there is a significant reduction in 
pre-building casts such as those expended in employing architects, surveyors, site 
management tie. 

The construction of the cabins is suitable for mass production giving both 
labour and ma terials cost advantages. The different sizes of module produced by using 
differing dimensions of the same product means and incorporating different end 
sections that 'iiany different markets can be supplied without creating the need for 
different manufacturing processes. 

Bare cabins (with the floor, ceiling and end sections fitted) can be delivered to 
special outfitters where they are furbished before being transported to the construction 
site. 

Transportation of the modules is simplified as they are lightweight and strong 
enabling theni to be placed and moved on a lightweight trailer rather than a heavy 
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duty vehicleJ 


sides if nedssary. The modules are also suitable for air transport to inaccessible 


locations or 
required (e.gL 
Once 
reconfigured 
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The structure of the modules is such that they can be transported on their 


in military applications or circumstances where a quick response in 
emergencies such as natural disasters). 

built, the building structure can later be modified, expanded or 
to suit changing requirements relatively simply. In addition, the building 
structure cari be relocated in whole or in part with ease. 

Since; the component modules are of standard design, the building structure 
lends itself well to simple computer modelling and virtual reality systems that enable 
layout plann ing. The simplicity would also enable the end user of the building to 
participate in the design of the building. 

The modular nature of the building enables it to be enlarged or reduced in size 
as appropriate. This may have advantage for both the residential and commercial 
example, first time residential buyers will be able to start with a small one 
bedroom house, expand the size of the building over time by adding extra modules as 
the family grows and reduce the size of the building by removing modules as the 
family size diminishes. The style of the house can be constructed to suit the owner's 
Similarly ; in the commercial realm the size of the building can be varied 
;s life to reflect the growth or diminishing size of the business, 
arly, disused modular buildings can be dismantled and removed so that 
ugly, dilapidated or vandalised buildings can be quickly removed. A minimum 
disturbance Co land structure means thai land can be returned to green site conditions 
dings have been removed 
Valuing property for sale or financing purposes is simplified in that the value 
of the prop<jrty is no longer restricted by its location and design and can be easily 
the aggregate value of its component parts while the site is valued 
terms of size and location. 


preferences 
throughout i 
Simi 


afier the bui 


assessed by 
separately in 
The 


compared to 


present invention provides for improved durability in prefabricated 


buildings of about 40 years with a higher standard of interiors and internal 


services as 


the 15 years for existing structures. 
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□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. B This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1. 13.2 and 13.3 is 

□ complied with. 

not complied with for the following reasons: 

see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

K all parts. 

□ the parts relating to claims Nos. . 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
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1. Statement 


Novelty (N) 

Yes: 

Claims 

1-21 


No: 

Claims 


Inventive step (IS) 

Yes: 

Claims 

1-21 


No: 

Claims 


Industrial applicability (IA) 

Yes: 

Claims 

1-21 


No: 

Claims 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been 
see separate sheet 
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VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item IV 

Lack of unity of invention 

Unity of invention (Rule 13.1 PCT) does not exist between the subject-matter of the 
following groups of independent claims because a technical relationship involving one 
or more of the same or corresponding special technical features in the sense of Rule 
13.2 PCT is not present. 

The separate inventions and their respective special technical feature(s) are as follows: 

Invention A): Claims 1 and 14 Special technical features - the service module 

defining a plurality of connection nodes and being 
in the form of / furnished such that it is in the form 
of a corridor walkway linking the building modules. 

Invention B): Claim 16 Apparatus for connecting building modules 

Special technical features - a flexible resilient 
insert inserted in an aperture in one building 
module, said insert being attached to an adjacent 
module and supported on a fixing element that is 
secured to said adjacent building module. 


Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1: US-A-3,742,666 
D2: DE-A-32 26 742 
D3: GB-A-1 493 802. 
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5.1 Independent Claim 1. 

Document D1, which is considered to represent the most relevant state of the art, 
discloses: 

- a modular building structure comprising a service module (fig. 1 . (17)) defining a 
plurality of connection nodes (fig.5, (124-127, 134) or fig. 1 (133,150)) for connection to 
separate building modules (fig. 1 , (18-20), 

- the service module containing apparatus for the supply and distribution of at least one 
mains service to the building modules, 

- each building module being free-standing, pre-fitted for its intended use (column 3, 
lines 5-10, and fig. 11) and connected to one of said connection nodes and to said 
supply of at least one mains service. 

from which the subject-matter of claim 1 differs in that: 

- the service module is in the form of a corridor walkway linking the building modules. 
The subject-matter of claim 1 is therefore novel (Article 33(2) PCT). 

The problem to be solved by the present invention may therefore be regarded as: 
to provide a corridor for the building structure of D1. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT), as D1 teaches the 
construction of the service module to be as compact as possible (column 1, lines 58-62 
and figs.), and provides no indication to extend said module so that it provides a 
corridor walkway linking the building modules. 

Document D2 discloses (cf. fig.1 and figs. 4 and 5, (61)) a service module in the form of 
a room, particularly a bathroom. It provides no indication to provide said service module 
in the form of a corridor walkway. 

Moreover D2 does not disclose either separate building modules or connection nodes 
for the connection of the service module to said building modules. 
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5.2 Independent Claim 14. 

Independent claim 14 is directed to a method for constructing a modular building 
structure. For the reasons provides under item 5.1, the subject-matter of claim 14 also 
conforms to the requirements of Articles 33(2) and (3) PCT. 

5.3 Independent Claim 16. 

Document D3, which is considered to represent the most relevant state of the art, 
discloses an apparatus for connecting adjacent building modules. 
Neither D3, nor any of the remaining available prior art documents either discloses or 
provides an indication for the remaining features of claim 16. 

The subject-matter of claim 1 therefore conforms to the requirements of Articles 33(2) 
and (3) PCT. 

5.4 Dependent Claims 2-13; 15; and 17-21. 

Claims 2-13; 15; and 17-21 are dependent on claims 1; 14; and 16 respectively, and as 
such also meet the requirements of the PCT with respect to novelty and inventive step. 


Re Item VII 

Certain defects in the international application 

7.1 Two-Part Form. 

The claims are not in the two-part form in accordance with Rule 6.3(b) PCT, which in 
the present case would be appropriate, with those features known in combination from 
the prior art (document D1) being placed in a preamble (Rule 6.3(b)(i) PCT) and with 
the remaining features being included in a characterising part (Rule 6.3(b)(ii) PCT). 

7.2 Reference Signs. 

The features of the claims are not provided with reference signs placed in parentheses 
(Rule 6.2(b) PCT). 
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Re Item VIII 

Certain observations on the international application 
8.1 Description. 

According to the requirements of Rule 1 1.13(1) reference signs not appearing in the 
description shall not appear in the drawings, and vice versa. This requirement is not 
met in view of the reference signs (26) and (27), referred to on page 6, line 14 and the 
reference to a "collar" on page 7, lines 9 and 10. 
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MODULAR BUILDINGS 

The present invention relates to modular buildings and more particularly to 
their structure, the method of their construction and interconnection. 

It is well known to provide for portable modular building in circumstances 
where accommodation is needed in an emergency or on a temporary basis. Such 
buildings have to be rapidly and easily assembled to meet demand for emergency 
habitable structures in times, for example, of natural or other disasters. In addition 
such buildings are often required in remote locations by workers employed in the 
construction industry where temporary accommodation is needed during the term of 
the construction project. 

There is a need for an all-purpose modular building system that can be 
exploited by both the residential and commercial construction sectors of industry. To 
date, portable and prefabricated buildings designs have not proved suitable for 
application in both sectors. Modular buildings have the advantages that they are easy 
and quick to erect, dismantle or relocate, are readily transportable, and flexible in that 
they are reconfigurable to meet changing requirements in size or needs. Unfortunately 
existing designs of such buildings are generally of a temporary nature and are not 
suited to long-term or permanent applications. 

Existing modular buildings suffer from several disadvantages including: 
racking which causes wear and tear to the structure of the building and often leads to 
leaks, creaks and structural damage; condensation; inadequate interior temperature 
control; ineffective noise insulation; and an excessive ingress of dirt and dust 
(particularly in environments such as construction sites). 

US-A-3 742666 describes a modular building construction in which a pre- 
fabricated module for utility supply systems such modules can be delivered in a pre- 
fitted state to the construction site and assembled with limited effort and time. The 
module has side wall openings by which it may be attached to building modules. 

It is an object of the present invention to obviate or mitigate the aforesaid 
disadvantages and to provide for a modular building construction that has improved 
life expectancy so that it meets the requirements of more permanent structures whilst 
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maintaining the benefits of its modular nature. The term "building module" is used 
hereinafter to refer to an inhabitable building block that can be used as living quarters, 
an office, a conference room, a lavatory or washroom or another room that forms part 
of a larger building structure. 


According to a first aspect of the present invention there is provided a modular 
building structure comprising a service module defining a plurality of connection 
nodes for connection to separate building modules, the service module containing 
apparatus for the supply and distribution of at least one mains service to the building 
modules, each building module being free-standing, pre-fitted for its intended use and 

„ connected to one of said connection nodes and to said supply of at least one mains 

service, wherein the service module is in the form of a corridor walkway linking the 

ry building modules. 

gj The modular structure of the present invention provides for a very flexible 

fi arrangement in that once the service module has been installed on site the building 

e modules can then be connected thereto in the desired number and fashion. If there is a 

ill demand for more building modules these can be simply added without the need to lay 

7% further mains service supplies. Similarly, removal of a particular building module is 

CJ also a simple operation. As the mains service supply is contained within the service 

module the need for preliminary ground excavation is eliminated. Moreover little or 
no foundations are required. 

. The corridor may conveniently be provided with floor and ceiling cavities in 
which the mains service supplies are routed. Preferably one building module is a 
dedicated plant room that feeds the mains supply service to the service module. 

The service module is preferably sectional so that it can be extended or 
shortened to provide more or less connection nodes as required. More than one service 
module may be provided and they may extend in transverse directions. The mains 
service may be electricity, waste disposal, air conditioning, water etc. In the case of 
waste disposal, each service module is provided with a holding tank and is connected 
to a lavatory or wash area of an adjacent building module. Preferably the holding 
tanks of adjacent sections of a sendee module are connected by a suction waste pipe. 
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The arrangement eliminates the need for gravity operated waste disposal. In the case 
of air conditioning each service module is preferably fitted with a heat exchanger and has 
an external pump for evacuation of warm air. Each building module also has its own heat 
exchanger that is connected to the pump and heat exchanger of the adjacent service 
module. 

Preferably each adjoining pair of building modules or service modules have 
apparatus for connecting adjacent modules, the apparatus comprising a housing defining 
apertures that extend into the structure of each module and a flexible resilient insert that 
is received in each aperture and bridges the two modules, the insert being supported on a 
fixing element that is secured to each of the modules. 

According to a second aspect of the present invention there is provided a method 
for constructing a modular building structure, the method comprising the steps of: 
preparing a site on which the building structure is to be located; installing a service 
module on the prepared site, the service module defining a plurality of connection nodes 
for connection to separate building modules; installing at least one mains supply service 
to the service module; connecting at least one pre-constructed building module to a 
connection node and connecting the building module to the mains supply service of the 
service module; and furnishing the service module such that it is in the form of a corridor 
walkway linking the building modules. 

According to a third aspect of the present invention there is provided an apparatus 
for connecting adjacent building modules, the apparatus comprising a housing defining 
an aperture that extends into the structure of at least one building module and a flexible 
resilient insert attached to adjacent module, the insert being that is received in the 
aperture and supported on a fixing element that is secured to said adjacent building 
module. 

The housing preferably further comprises an access chamber that is open to the 
inside of the building module so as to facilitate insertion of the fixing element and 
flexible insert. 

Preferably the apparatus for connecting adjacent building modules is disposed in 
a floor or ceiling cavity of the building module. 

Specific embodiments of the present inventions will now be described, by way of 
example only, with reference to the accompanying drawings in which: 
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CLAIMS 


1 . A modular building structure comprising a service module defining a plurality 
of connection nodes for connection to separate building modules, the service module 
containing apparatus for the supply and distribution of at least one mains service to 
the building modules, each building module being free-standing, pre-fitted for its 
intended use and connected to one of said connection nodes and to said supply of at 
least one mains service, wherein the service module is in the form of a corridor 
walkway linking the building modules. 

2. A modular building structure according to claim 1, wherein each module is an 

m open-ended box configuration. 

□ 

j»3 3. A modular building structure according to claims 1 or 2, wherein the service 

5 module has floor and ceiling cavities in which the mains service supplies are routed. 

w 4. A modular building structure according to any one of claims 1 to 3, wherein 

O one building module is a dedicated plant room that feeds the mains supply service to 

the service module. 

5. A modular building structure according to any preceding claim, wherein the 
service module is sectional so that it can be extended or shortened to provide more or 
less connection nodes as required. 


6. A modular building structure according to any preceding claim wherein there 
is provided a plurality of service modules, some modules being disposed in a direction 
transverse to others. 
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7. A modular building structure according to claim 6, wherein the mains service 
is for waste disposal and each service module is provided with a holding tank that is 
connected to a lavatory or wash area of an adjacent building module. 

8. A modular building structure according to claim 7, wherein holding tanks of 
adjacent service modules are connected by a suction waste pipe. 

9. A modular building structure according to any preceding claim, wherein the 
mains service supply is air conditioning and each service module is fitted with a heat 
exchanger and has an external pump for evacuation of warm air. 

10. A modular building structure according to claim 9, wherein each building 
module also has its own heat exchanger that is connected to the pump and heat 
exchanger of an adjacent service module. 

11. A modular building structure according to any preceding claim, wherein each 
adjoining pair of building modules or service modules has apparatus for connecting 
adjacent modules, the apparatus comprising a housing defining apertures that extend 
into the structure of each module and a flexible resilient insert that is snugly received 
in each aperture and bridges the two modules, the insert being supported on a fixing 
element that is secured to each of the modules. 

12. A modular building structure according to any preceding claim, comprising 
multiple storeys, vertically adjacent modules being connected by a connecting 
member comprising a resilient flexible insert attached to one module and received in 
an aperture of the vertically adjacent module. 

13. A modular building structure according to any preceding claim, wherein the 
modules are connected to a foundation of foamed mineral in-fill. 
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14. A method for constructing a modular building structure, the method 
comprising the steps of: preparing a site on which the building structure is to be 
located; installing a service module on the prepared site, the service module defining a 
plurality of connection nodes for connection to separate building modules; installing 
at least one mains supply service to the service module; connecting at least one pre- 
constructed building module to a connection node and connecting the building module 
to the mains supply service of the service module; and furnishing the service module 
such that it is in the form of a corridor walkway Unking the building modules. 

15. A method according to claim 14, comprising further steps of filling a clearance 
between the module and ground with a foundation of foamed mineral in-fill. 

16. Apparatus for connecting adjacent building modules, the apparatus comprising 
a housing defining an aperture that extends into the structure of at least one building 
module and a flexible resilient insert attached to adjacent module, the insert being 
received in the aperture and supported on a fixing element that is secured to said 
adjacent building module. 

17. Apparatus according to claim 16, wherein each horizontally adjacent module 
has an aperture, the flexible resilient insert is received in each aperture and bridges the 
two building modules. 

18. Apparatus according to claim 16, wherein the modules are vertically adjacent, 
one of the modules having projecting therefrom said resilient flexible insert and the 
other having said aperture. 

19. Apparatus according to claims 17 or 1 8, wherein the housing further comprises 
an access chamber that is open to the inside of the building module so as to facilitate 
insertion of the fixing element and flexible insert. 
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20. Apparatus according to claim any one of claims 16 to 19, wherein the 
apparatus for connecting adjacent building modules is disposed in a floor or ceiling 
cavity of the building module. 

21. Apparatus according to any one of claims 16 to 20, wherein the insert is a 
grommet. 
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MODULAR BUILDINGS 

The present invention relates to modular buildings and more particularly to 
their structure, the method of their construction and interconnection. 

It is well known to provide for portable modular building in circumstances 
where accommodation is needed in an emergency or on a temporary basis. Such 
buildings have to be rapidly and easily assembled to meet demand for emergency 
habitable structures in times, for example, of natural or other disasters. In addition 
such buildings are often required in remote locations by workers employed in the 
construction industry where temporary accommodation is needed during the term of 
the construction project. 

There is a need for an all-purpose modular building system that can be 
exploited by both the residential and commercial construction sectors of industry. To 
date, portable and prefabricated buildings designs have not proved suitable for 
application in both sectors. Modular buildings have the advantages that they are easy 
and quick to erect, dismantle or relocate, are readily transportable, and flexible in that 
they are reconfigurable to meet changing requirements in size or needs. Unfortunately 
existing designs of such buildings are generally of a temporary nature and are not 
suited to long-term or permanent applications. 

Existing modular buildings suffer from several disadvantages including: 
racking which causes wear and tear to the structure of the building and often leads to 
leaks, creaks and structural damage; condensation; inadequate interior temperature 
control; ineffective noise insulation; and an excessive ingress of dirt and dust 
(particularly in environments such as construction sites). 

It is an object of the present invention to obviate or mitigate the aforesaid 
disadvantages and to provide for a modular building construction that has improved 
life expectancy so that it meets the requirements of more permanent structures whilst 
maintaining the benefits of its modular nature. The term "building module" is used 
hereinafter to refer to an inhabitable building block that can be used as living quarters, 
an office, a conference room, a lavatory or washroom or another room that forms part 
of a larger building structure. 
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According to a first aspect of the present invention there is provided a modular 
building structure comprising a service module defining a plurality of connection 
nodes for connection to separate building modules, the service module containing 
apparatus for the supply and distribution of at least one mains service to the building 
modules, each building module being free-standing, pre-fitted for its intended use and 
connected to one of said connection nodes and to said supply of at least one mains 
service. 

The modular structure of the present invention provides for a very flexible 
arrangement in that once the service module has been installed on site the building 
modules can then be connected thereto in the desired number and fashion. If there is a 
demand for more building modules these can be simply added without the need to lay 
further mains service supplies. Similarly, removal of a particular building module is 
also a simple operation. As the mains service supply is contained within the service 
module the need for preliminary ground excavation is eliminated. Moreover little or 
no foundations are required. 

The service module is preferably in the form of a corridor walkway linking the 
building modules. The corridor may conveniently be provided with floor and ceiling 
cavities in which the mains service supplies are routed. Preferably one building 
module is a dedicated plant room that feeds the mains supply service to the service 
module. 

The service module is preferably sectional so that it can be extended or 
shortened to provide more or less connection nodes as required. More than one service 
module may be provided and they may extend in transverse directions. The mains 
service may be electricity, waste disposal, air conditioning, water etc. In the case of 
waste disposal, each service module is provided with a holding tank and is connected 
to a lavatory or wash area of an adjacent building module. Preferably the holding 
tanks of adjacent sections of a service module are connected by a suction waste pipe. 
The arrangement eliminates the need for gravity operated waste disposal. In the case 
of air conditioning each service module is preferably fitted with a heat exchanger and 
has an external pump for evacuation of warm air. Each building module also has its 
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own heat exchanger that is connected to the pump and heat exchanger of the adjacent 
service module. 

Preferably each adjoining pair of building modules or service modules have 
apparatus for connecting adjacent modules, the apparatus comprising a housing 
defining apertures that extend into the structure of each module and a flexible resilient 
insert that is received in each aperture and bridges the two modules, the insert being 
supported on a fixing element that is secured to each of the modules. 

According to a second aspect of the present invention there is provided a 
method for constructing a modular building structure, the method comprising the 
steps of: preparing a site on which the building structure is to be located; installing a 
service module on the prepared site, the service module defining a plurality of 
connection nodes for connection to separate building modules; installing at least one 
mains supply service to the service module; connecting at least one pre-constructed 
building module to a connection node and connecting it to the mains supply service of 
the service module. 

According to a third aspect of the present invention there is provided an 
apparatus for connecting adjacent building modules, the apparatus comprising a 
housing defining an aperture that extends into the structure of at least one building 
module and a flexible resilient insert attached to adjacent module, the insert being 
that is received in the aperture and supported on a fixing element that is secured to 
said adjacent building module. 

The housing preferably further comprises an access chamber that is open to the 
inside of the building module so as to facilitate insertion of the fixing element and 
flexible insert. 

Preferably the apparatus for connecting adjacent building modules is disposed 
in a floor or ceiling cavity of the building module. 

Specific embodiments of the present inventions will now be described, by way 
of example only, with reference to the accompanying drawings in which: 
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Figure 1 is a perspective view of a modular building structure of the present 
invention constructed from a plurality of interconnected modules with certain panels 
removed for clarity; 

Figure 2 is a sectioned side view of the intersection of two modules showing 
connecting points and a fixing assembly; 

Figure 3 is a side view of a grommet of the fixing assembly shown in figure 2; 

Figure 4 is a side view of a grommet housing of the connecting point shown in 
figure 2; 

Figure 4a is a diagrammatic representation of a grommet for vertical 
connection of two building modules; 

Figure 4b is a diagrammatic representation of a lifting hook; 

Figure 5 is a perspective view of a corridor of the modular building, the 
corridor being shown partially cut-away and connected to a building module ; 

Figure 6 is a perspective view of a two storey modular building in accordance 
with the present invention; 

Figure 7 is an end view of a furbished corridor module with end walls 
removed for clarity; 

Figure 8 is a schematic representation of an embodiment of a modular building 
of the present invention, showing a sewage system: 

Figure 9 is a schematic representation of an embodiment of a modular building 
of the present invention showing an air conditioning system; 

Figure 10 shows a diagrammatic layout of a modular office block building; 

and 

Figure 1 1 shows a diagrammatic layout of a modular building forming a 
factory with offices. 

Referring now to the drawings, figure 1 shows an exemplary modular building 
structure comprising a plurality of cabin modules 1 interconnected by corridors 2. The 
cabin modules 1 are designed to be furnished and used as, for example, offices or 
living quarters whereas the corridors 2 form passageways that, in addition to 
providing walkways between cabin modules 1, carry and distribute service supply 
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lines to the cabin modules 1. The building shown has multiple storeys that are 
interconnected by a stairwell 3 in the foreground. 

For the purposes of clarity end walls of the cabin modules 1 and all corridor 
walls are not shown. The only parts of the corridor shown are the floors and ceilings 
(which are combined on intermediate storeys). 

The building structure is assembled from the cabin modules 1 and corridors 2 
using the known honeycomb principle in which there is no overall super-structure and 
the integral strength of the structure is shared by each module both laterally and 
vertically so that should one module fail the load is taken up by adjacent modules. It 
will be seen from the drawing of figure 1 that the cabin modules 1 can be of different 
sizes although they are of the same basic construction. The cabin and corridor 
modules 1,2 can be designed in a range of standard sizes to allow for different 
building types and configurations to be assembled from factory produced units. The 
corridors 2 have the same basic construction as the cabin modules 1 but are adapted to 
have different end sections and different below floor or above ceiling structures. The 
modules 1 are interconnected in a fashion that makes them easy to replace or 
exchange so that the building can be updated or regenerated at any time. 

The modular structure of the building is ideally suited to office buildings, 
hotels, schools, light industrial sites as well as residential buildings. It is not at this 
stage intended for buildings of a more significant size such as large factories, 
warehouses, stadiums and theatres etc. 

The present invention is concerned with the structure and method of 
construction of the building structure and the manner in which the cabin modules 1 
are fastened together. 

Each cabin module 1 comprises a tetragonal box assembly having top, bottom 
and side walls 4,5,6 and open ends 7. The module 1 may be constructed in a range of 
different heights, lengths and widths. The tetragonal structure provides strength 
without end walls being necessary and without the need for expensive superstructures 
or foundations. 
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Each cabin module 1 is fitted with an internal suspended ceiling and floor 8, 9 
so as to define enclosed cavities 10, 11. The cavities 10, 11 accommodate service 
supplies, ventilation equipment, concealed lighting and other ancillary equipment. 

Each cabin module 1 has a plurality of connection points 20 (see figure 2) 
disposed at regular intervals at the top and bottom of all four walls 4, 5, 6 and at open 
ends of the cabin. The connection points 20 permit adjacent cabin modules 1 to be 
connected together by fixing arrangements 21 (see figure 3) that are secured from 
inside the floor or ceiling cavities 10, 1 1 and are defined by housings 22 (one shown 
in figure 4) disposed in the floor and ceiling cavities 10, 11. Each housing 22 has a 
circular access chamber 23 that is open to the interior of the cabin and an elongate 
bore 24 extending radially from the access chamber 23 and out through a wall or an 
end frame of the cabin module 1. The fixing arrangement 21, shown in figure 3, 
comprises a double-headed fastening bolt 25 that carries a resilient but flexible 
grommet 26 of elastomeric material such as Neoprene or EPDM and two collars 27 
each side of the grommet 26. In use the grommet 26 and bolt 25 extend into the 
aligned elongate bores 14 of the connection point housings 12 of adjacent cabin 
modules 1 so as to connect two cabin modules 1 together. Figure 2shows the fixing 
arrangement 21 being used to connect together two cabin modules 1 side by side. The 
same arrangement is used to secure cabin modules 1 in vertical array, end-to-end or to 
connect corridor modules 2 to cabin modules 1 . The open access chamber 23 of the 
housing 22 allows the fixing arrangement 21 to be easily inserted or removed. 

The flexible and resilient nature of the grommet 26 permits adjacent cabin 
modules 1 to be coupled together without the requirement for their absolute alignment 
and without the fixing arrangement 21 becoming damaged or causing damage to the 
rest of the structure. This is essential for rapid construction of the building structure. 
Moreover, it allows easy reconfiguration, relocation or dismantling of the building 
structure. The fixing arrangement 21 provides primarily horizontal fixing strength but 
also partial vertical strength. The same connection point 20 and fixing arrangement 21 
may be used to secure ancillary modules such as fire escapes, verandas stairwells etc. 
to the cabin or corridor modules. 
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It will be understood that the provision of multiple connection points 20 on 
each module permits selective use of those points that are appropriately positioned for 
each connection. 

When cabin modules 1 are stacked on top of each other they are secured in a 
vertical direction by means of a half grommet fixing arrangement 30 that is fixed to 
the upper surface of the cabin module 1 or a supporting frame member. 

Each grommet 30 is moulded, at one end. around a protruding metal screw 30a 
that engages in a threaded aperture 30b in the cabin module or frame member. The 
other end has an axial opening which securely receives a bolt 30c. A collar such as 
one of those shown in Figure 3 may be disposed on the bolt 30c. 

The modules are lifted and placed on top of one another so that each half 
grommet fixing arrangement 30 is received in an aperture in the bottom wall of the 
cabin module 1 or supporting frame member above. The half grommet fixings 30 are 
then secured in place to an appropriate fixing plate via the collar under the floor cavity 
8 of the cabin module 1 above by means of the bolt 30c. 

Figure 4b illustrates that the half grommet fixing 30 interchangeable with a 
lifting eye 31 that can be secured to lifting tackle when the cabin modules 1 are to be 
moved. 

The cabin and corridor modules L 2 of the building structure may be 
supported and secured against the elements by one of many different foundation 
structures, none of which is depicted here. The integral strength of the tetragonal 
structure renders it versatile of use with different foundation systems. For example, 
for medium and long term applications metal rings attached to jacking legs of the 
module may be placed in the ground and filled with concrete. Alternatively for soft or 
snow covered ground skids may be secured to the module with half grommet fixings. 
For swamp land, inland water and areas prone to flooding floatation rafts such as 
polystyrene blocks encapsulated in concrete surrounds are secured to the module with 
half grommet fixings. In environments where high wind pressure may be a problem 
the modules may be fitted with spreading bars that are secured to the module with half 
grommet connectors. The bars are generally in the form of angle irons submerged just 
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below ground surface, extending outwardly on each side of the module. These 
spreading bars may be used in conjunction with other foundation structures if 
necessary. 

For smaller building structure complexes the gap between the modules and 
ground may enclosed by boarding and filled with polystyrene. This foundation may be 
of particular use in areas liable to flooding and also provides for an aesthetic finish. 
Whilst polystyrene is appropriate for light weight and quick response applications 
other forms of mineral in-fill may be used for different applications. The type of in- 
fill and the pressure of this fill is selected accordingly. 

The advantage of such a foundation system is that it can be positioned directly 
on to most ground surfaces without the need for the ground surface to be completely 
flat or level; or for grass, or similar vegetation, to be removed. 

The construction of such a foundation is effected in the following stages: 
1. The first stage is necessary in applications where high wind conditions are 


Spreading bars are positioned just below the ground surface, and are 
adequately secured with ground screws or sinkers, etc., vertical grommet fastenings 
(extended in length) are screwed to the spreading bars at intervals corresponding to 
the bottom wall connection points. 

2. A series of sausage shaped flotation bags (each bag extending as long as the 
width of the module, and approximately of a third of a meter in diameter, and being 
divided into separate internal chambers) are laid out across the site so that each 
module will be supported by at least two flotation bags. 

Plastic hessian type sackings are laid between the flotation bags such that 
when expanded they are sufficiently large to fill the gap between two flotation bags. 

3. Ground floor modules are then assembled in their designated formation, over 
the bags, and are temporarily supported on blocks, sufficient to allow the horizontal 
grommet fastenings between modules to be loosely engaged, and the extended vertical 
grommets to be positioned in the leg housing. 


possible. 
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4. The floatation bags are then inflated (using an air pump equipped with a 
multiple outlet manifold and individual pressure gauges) sufficiently to lift the loose 
assembly gradually off the ground. Approximate levelling is achieved through 
adjusting the pressures in the appropriate chambers of the appropriate floatation bags. 

Working from one end of the assembly to the other, the horizontal grommets 
are tightened into position, until the total assembly is secured into horizontal 
alignment. 

The floating assembly can then be finally levelled, and raised or lowered to the 
desired height. 

5. The plastic hessian type sackings, between the flotation bags, are then filled 
with expanding polystyrene foam, sufficient to fill cavities between the floatation 
bags, while temporary banners prevent expansion outwards from the sides of the 
assembly. The expanding foam is applied in equal pressure in each sack (to a pressure 
less than that in the floatation bags). 

6. After the foam has consolidated, the pressure in the floatation bags is then 
released and the modular assembly settles on to the polystyrene foundation 

The floatation bags are deflated and pulled clear; after which the hollows that 
are left are filled with expanding polystyrene foam. 

7. The vertical grommet bolts, securing the modules to the spreader bars, are 
tightened into position. 

The upper stories of the building can then be assembled. 

Finally, when the building is complete, the vertical grommets are re-tightened. 

The advantage of this foundation system, over conventional footings, is seen 
in the difference in the speed and the cost construction. In addition the system, 
provides for improved insulation and. in view of the filling of the space under the 
modules, improved aesthetic value and security. 

Figure 5 shows part of a corridor module 2 connected to a transversely 
disposed cabin module 1. The corridor 2 is represented partially cut-away so as to 
expose service supplies that are carried to each cabin module 1 . As mentioned earlier, 
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the structure of the corridor 2 is the same as that described in relation to the cabin 
modules 1 . In the ceiling cavity 1 1 there is an air conditioning plant 40 including 
conduits as shown at 41 and an electrical supply installation 42 and corresponding 
wiring 43. A domestic water supply and waste disposal system is carried in the floor 
cavity 10 as indicated at 44. The corridor modules 2 define walkways that extend 
across adjacent corridor modules 2 or between corridor 2 and cabin modules 1. Gaps 
between connected modules are bridged around the walkway area by flexible bellows- 
type walkway couplings 45. 

An example of a two storey modular building structure is shown in Figure 6. 
The structure comprises two vertically stacked central corridor modules 2, each storey 
flanked by six cabin modules 1 (three on each side). The modules are interconnected 
horizontally by the fixing arrangements shown in Figure 2 and vertically by the half 
grommet fixings of Figure 4a. 

In addition, horizontal grommet fixings extend between the edges of the open 
ends 7 of each module and the side wall of the corridor module 2. 

A fully constructed and furbished corridor module is shown in figure 7 with 
the end shown open to expose the ceiling and floor cavities 10, 11. 

An example of a waste disposal system for a building structure of the present 
invention is shown in figure 8. The system is shown in relation to a corridor 
comprising three axially joined corridor modules 2 and six cabin modules 1 connected 
on each side of the corridor 2. A service module 1 10 containing a suction pump and 
tank 1 1 1 is connected to an end of the corridor 2. Each corridor module 2 has a 
holding tank 1 12 in its floor cavity. Each tank 1 12 has flexible conduits 113 that are 
connected to a lavatory and wash area 114 of each cabin module 1 and adjacent 
holding tanks 112 are interconnected by a suction waste pipe 115. The figure also 
shows the flexible bellows coupling 95 between each corridor module 3 and between 
each cabin 1 and corridor module 2. 

In figure 9, there is shown an exemplary air conditioning system depicted in 
relation to part of a building structure comprising a central corridor constructed from 
three axially connected corridor modules 2 and six cabin modules 1, three on each 
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side of the corridor 2. At one end of the corridor 2 there is a service module 120 
containing a central plant 121 that feeds a heat exchanger 122 in the immediately 
adjacent corridor module 2. Further heat exchangers 122 are located in each corridor 
module 2, each heat exchanger 122 being connected to that of the adjacent corridor 
module 2 and to further heat exchangers 123 situated in each adjacent cabin module 2. 
An exhaust heat pump 124, connected to the corridor heat exchanger 122, is located 
outside each corridor module 2. Besides the central air conditioning plant the service 
module 121 may also contain central alarm and security control systems, service 
repair and spare equipment, telephone transmission and reception equipment, 
television reception apparatus, a fresh water distribution manifold, and, in the case of 
remotely located building structures, electrical generators. 

Using corridors of this type it is possible to provide accommodation for short 
term applications without the need to provide pathways, foundations or to conduct 
preliminary ground excavation for drains and service supply lines. The investment 
generally made in creating such facilities are therefore not lost when relocating the 
building structure. The arrangement also enables building complexes to be sited on 
sloping or undulating sites without the need for gravity waste disposal. Any noisy 
equipment is conveniently located in the corridors leaving the cabin modules free of 
noise, vibration and clutter. The air conditioning also provides protection from outside 
interference (which is particularly desirable in noisy, dusty environments) as well as 
reducing condensation. 

The standard cabin or corridor modules may be adapted as necessary 
depending on how they are to be used. For example, the corridor rooves may be made 
in a double-glassed construction to provide a conservatory. Ancillary structures such 
as, for example, fire escapes, balconies, canopies and exterior walkways may be 
connected to the modules by the grommet fixing arrangements described above. 

The modular nature of the corridor and cabin modules means that many 
different building layouts are possible. Examples are shown in figures 10 and 1 1. The 
former shows a layout an office block having a first corridor 1 30 with three office 
cabin modules 131 on one side and four cabin modules 132 on the other side 
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designated for three smaller offices and a pantry. One end of the first corridor module 
130 meets a transversely extending second corridor module 133 which is connected to 
four cabin modules 134 that are furbished as toilets, a reception area, and a service 
module with store. 

In figure 1 1 there is shown an example layout for a factory with offices. A 
central corridor 140 comprising two modules interconnects a demonstration and show 
room 141 comprising two side-by-side cabin modules at one end and a workshop area 
142 comprising five side-by-side cabin modules at the other end of the corridor 140. 
Cabin modules 143 of various sizes connect to the corridor on each side and are 
furbished as offices, lavatories, a service modules and a pantry. The workshop area 
142 is connected to three cabin modules defining a delivery area 144. 

Broadly speaking the on-site procedure for constructing a building of this type 
is as follows: 

a) the service module is delivered to the site and placed in the correct location; 

b) the foundations are laid down with access roads, car parking, boundary 
fences etc.; 

c) the cabin modules and corridor modules are delivered and secured to the 
foundations and to each other; and 

d) the mains service supplies are routed from the service module along the 
corridor floor and ceiling cavities through to the cabin modules and the building is 
tested for occupation. 

The building structures of the present invention differ from previous >^ 
prefabricated buildings in that they are manufactured in their entirety in modular 
format together with completed interiors. The buildings are comparatively 
lightweight, do not have an overall superstructure and require only limited 
foundations. In view of the modular structure the on-site construction is less 
complicated and more rapid that conventional buildings. The range of module sizes 
allows for all buildings to be assembled from factory produced units. 

The open-ended tetragonal structure of each module can be fitted with a choice 
of standard end sections that serve to determine the module identity and purpose e.g a 
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compartment module, a corridor module, a container etc. The simple tetragonal cabin 
module is transformed into a number of mutations by mixing a range of standard 
modules with a range of standard end sections, as above. These modules can then be 
combined together into different formations to produce buildings that are all uniquely 
different. 

The integrity of individual modules combined into the cumulative strength of 
honeycomb building, is further aided by the foam cushioning foundations and the 
elasticity tolerance in the inter modular fastening. The honeycomb structure in 
comparison to bricks and mortar, or iron frame construction, is less prone to collapse. 
If sections of honeycomb buildings are destroyed then the remaining structure can 
provide sufficient support to maintain the rest of the building in situ. 

One of the main advantages is the considerable cost reduction for 
manufacturing buildings of this kind. A considerable quantity of variable applications 
can be constructed from comparatively few basic building blocks. The system 
provides factory finished interiors and internal services which are generally of a 
higher quality and cheaper to produce than those constructed on-site. The speed and 
simplicity with which the honeycomb structure building can be erected dramatically 
reduces the construction time and costs. In addition there is a significant reduction in 
pre-building costs such as those expended in employing architects, surveyors, site 
management etc. 

The construction of the cabins is suitable for mass production giving both 
labour and materials cost advantages. The different sizes of module produced by using 
differing dimensions of the same product means and incorporating different end 
sections that many different markets can be supplied without creating the need for 
different manufacturing processes. 

Bare cabins (with the floor, ceiling and end sections fitted) can be delivered to 
special outfitters where they are furbished before being transported to the construction 
site. 

Transportation of the modules is simplified as they are lightweight and strong 
enabling them to be placed and moved on a lightweight trailer rather than a heavy 
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duty vehicle. The structure of the modules is such that they can be transported on their 
sides if necessary. The modules are also suitable for air transport to inaccessible 
locations or in military applications or circumstances where a quick response in 
required (e.g. emergencies such as natural disasters). 

Once built, the building structure can later be modified, expanded or 
reconfigured to suit changing requirements relatively simply. In addition, the building 
structure can be relocated in whole or in. part with ease. 

Since the component modules are of standard design, the building structure 
lends itself well to simple computer modelling and virtual reality systems that enable 
layout planning. The simplicity would also enable the end user of the building to 
participate in the design of the building. 

The modular nature of the building enables it to be enlarged or reduced in size 
as appropriate. This may have advantage for both the residential and commercial 
market. For example, first time residential buyers will be able to start with a small one 
bedroom house, expand the size of the building over time by adding extra modules as 
the family grows and reduce the size of the building by removing modules as the 
family size diminishes. The style of the house can be constructed to suit the owner's 
preferences. Similarly, in the commercial realm the size of the building can be varied 
throughout its life to reflect the growth or diminishing size of the business. 

Similarly, disused modular buildings can be dismantled and removed so that 
ugly, dilapidated or vandalised buildings can be quickly removed. A minimum 
disturbance to land structure means that land can be returned to green site conditions 
after the buildings have been removed 

Valuing property for sale or financing purposes is simplified in that the value 
of the property is no longer restricted by its location and design and can be easily 
assessed by the aggregate value of its component parts while the site is valued 
separately in terms of size and location. 

The present invention provides for improved durability in prefabricated 
buildings of about 40 years with a higher standard of interiors and internal services as 
compared to the 15 years for existing structures. 
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CLAIMS 

1 . A modular building structure comprising a service module defining a plurality 
of connection nodes for connection to separate building modules, the service module 
containing apparatus for the supply and distribution of at least one mains service to 
the building modules, each building module being free-standing, pre-fitted for its 
intended use and connected to one of said connection nodes and to said supply of at 
least one mains service. 

2. A modular building structure according to claim 1, wherein each module is an 
open-ended box configuration. 

3. A modular building structure according to claim 1 or 2, wherein the service 
module is in the form of a corridor walkway linking the building modules. 

4. A modular building structure according to claims L 2, or 3 wherein the service 
module has floor and ceiling cavities in which the mains service supplies are routed. 

5. A modular building structure according to any one of claims 1 to 4, wherein 
one building module is a dedicated plant room that feeds the mains supply service to 
the service module. 

6. A modular building structure according to any preceding claim, wherein the 
service module is sectional so that it can be extended or shortened to provide more or 
less connection nodes as required. 

7. A modular building structure according to any preceding claim wherein there 
is provided a plurality of service modules, some modules being disposed in a direction 
transverse to others. 
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8. A modular building structure according to any preceding claim, wherein the 
mains service is for waste disposal and each service module is provided with a 
holding tank that is connected to a lavatory or wash area of an adjacent building 
module. 

9. A modular building structure according to claim 8, wherein holding tanks of 
adjacent sections of a service module are connected by a suction waste pipe. 

10. A modular building structure according to any preceding claim, wherein the 
mains service supply is air conditioning and each service module is fitted with a heat 
exchanger and has an external pump for evacuation of warm air. 

11. A modular building structure according to claim 10, wherein each building 
module also has its own heat exchanger that is connected to the pump and heat 
exchanger of an adjacent service module. 

11. A modular building structure according to any preceding claim, wherein each 
adjoining pair of building modules or service modules has apparatus for connecting 
adjacent modules, the apparatus comprising a housing defining apertures that extend 
into the structure of each module and a flexible resilient insert that is snugly received 
in each aperture and bridges the two modules, the insert being supported on a fixing 
element that is secured to each of the modules. 

12. A modular building structure according to any preceding claim, comprising 
multiple storeys, vertically adjacent modules being connected by a connecting 
member comprising a resilient flexible insert attached to one module and received in 
an aperture of the vertically adjacent module. 
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13. A modular building structure according to any proceeding claim, wherein the 
modules are connected to a foundation of foamed mineral in-fill. 

14. A method for constructing a modular building structure, the method 
comprising the steps of: preparing a site on which the building structure is to be 
located; installing a service module on the prepared site, the service module defining a 
plurality of connection nodes for connection to separate building modules; installing 
at least one mains supply service to the service module; connecting at least one pre- 
constructed building module to a connection node and connecting it to the mains 
supply service of the service module. 

15. A method according to claim 14, comprising further steps of filling a clearance 
between the module and ground with a foundation of foamed mineral in-fill. 

16. Apparatus for connecting adjacent building modules, the apparatus comprising 
a housing defining an aperture that extends into the structure of at least one building 
module and a flexible resilient insert attached to adjacent module, the insert being 
that is received in the aperture and supported on a fixing element that is secured to 
said adjacent building module. 

17. Apparatus according to claim 16, wherein each horizontally adjacent module 
has an aperture, the flexible resilient insert is received in each aperture and bridges the 
two building modules. 

18. Apparatus according to claim 16, wherein the modules are vertically adjacent, 
one of the modules having projecting therefrom said resilient flexible insert and the 
other having said aperture. 
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1 9. Apparatus according to claims 1 7 or 1 8, wherein the housing further comprises 
an access chamber that is open to the inside of the building module so as to facilitate 
insertion of the fixing element and flexible insert. 

20. Apparatus according to claim any one of claims 16 to 19, wherein the 
apparatus for connecting adjacent building modules is disposed in a floor or ceiling 
cavity of the building module. 

21. Apparatus according to any one of claims 16 to 20, wherein the insert is a 
grommet. 

22. A modular building structure substantially as hereinbefore described with 
reference to the accompanying drawings. 

23. A method for constructing a modular building structure substantially as 
hereinbefore described with reference to the accompanying drawings. 

24. Apparatus for connecting adjacent building modules substantially as 
hereinbefore described with reference to the accompanying drawings. 
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